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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
device having a bright and three- dimensionally 
appearing display, or being capable of coloring or making 
it glitter. 

SOLUTION: This liquid crystal device characterized in 
comprising at least an absorption type polarizing plate 
101 which absorbs a prescribed linearly polarized light 
component and transmits the remaining polarized light 
component, a liquid crystal panel constituted by holding 
a liquid crystal composition 105 between a pair of 
substrates 103, 107 provided with a transparent 
electrode 104, and a reflection type polarizing plate 111 
which reflects a prescribed linearly polarized light 
component and transmits the remaining light, and 
arranging these in order as above, and further, 
characterized in having a space 113 between the liquid 
crystal panel and the reflection type polarizing plate 111. 
Moreover, this device is characterized in having a 
mechanism display member 108 or a colored object 109 

in the space 113 between said liquid crystal panel and the reflection type polarizing plate. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal equipment characterized by both carrying out predetermined distance 
partition ****** of the member and the aforementioned liquid crystal panel for the 
aforementioned tooth-back display to it being characterized by providing the following. The liquid 
crystal panel which has a liquid crystal layer between the substrates of a couple. The polarizing 
plate arranged to one aforementioned liquid crystal panel side. The reflected type polarizing plate 
arranged to the opposite side with the aforementioned polarizing plate to the aforementioned 
liquid crystal panel. The member for a tooth-back display between ******, the aforementioned 
reflected type polarizing plate, and the aforementioned liquid crystal panel. 

[Claim 2] Liquid crystal equipment which is liquid crystal equipment according to claim 1, and is 
characterized by equipping a liquid crystal panel and an opposite side with the light source on 
both sides of the aforementioned reflected type polarizing plate. 

[Claim 3] Liquid crystal equipment which is liquid crystal equipment according to claim 1, and is 
characterized by having the layer which absorbs a specific color to an opposite side with the 
aforementioned liquid crystal panel to the aforementioned reflected type polarizing plate. 
[Claim 4] Liquid crystal equipment which is liquid crystal equipment according to claim 1, and is 
characterized by having a light-scattering board a reflected type polarizing plate, the member for 
the aforementioned tooth-back display, and in between. 

[Claim 5] It is liquid crystal equipment which is liquid crystal equipment according to claim 4, and 
is characterized by the member for the aforementioned tooth-back display being the coloring 
layer or absorption layer prepared in some fields of the aforementioned light-scattering board. 
[Claim 6] It is liquid crystal equipment which is liquid crystal equipment according to claim 1, and 
is characterized by the member for the aforementioned tooth-back display being mechanical 
display material. 

[Claim 7] The aforementioned polarizing plate is liquid crystal equipment characterized by having 
the mechanical display material arranged between the reflected type polarizing plate arranged to 
the opposite side, and the aforementioned liquid crystal panel and the aforementioned reflected 
type polarizing plate to the liquid crystal panel which pinched liquid crystal between the 
substrates of a couple, the polarizing plate arranged to one aforementioned liquid crystal panel 
side, and the aforementioned liquid crystal panel. 

[Claim 8] Liquid crystal equipment which is liquid crystal equipment according to claim 7, and is 
characterized by forming a light-scattering board between the display material of the 
aforementioned mechanical cable type, and the aforementioned reflected type polarizing plate. 
[Claim 9] Liquid crystal equipment which is liquid crystal equipment according to claim 7, and is 
characterized by equipping a liquid crystal panel and an opposite side with the light source on 
both sides of the aforementioned reflected type polarizing plate. 

[Claim 10] Electronic equipment equipped with the liquid crystal equipment characterized by 
providing the following as the display. The aforementioned liquid crystal equipment is the liquid 
crystal panel which pinched liquid crystal between the substrates of a couple. The polarizing 
plate arranged to one aforementioned liquid crystal panel side. The reflected type polarizing plate 
arranged to the opposite side with the aforementioned polarizing plate to the aforementioned 



liquid crystal panel. The member for a tooth-back display between ******, the aforementioned 
reflected type polarizing plate, and the aforementioned liquid crystal panel. 
[Claim 11] The clock which is characterized by providing the following and which displays time 
with the needle which operates mechanically. The liquid crystal panel which pinched liquid crystal 
between the substrates of a couple. The polarizing plate arranged to one aforementioned liquid 
crystal panel side. The reflected type polarizing plate arranged to the opposite side with the 
aforementioned polarizing plate to the aforementioned liquid crystal panel. Between ******, the 
aforementioned reflected type polarizing plate, and the aforementioned liquid crystal panel, it is 
the aforementioned needle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to liquid crystal equipment 
especially a reflected type, or transflective reflection type liquid crystal equipment Furthermore, 
it is related with the electronic equipment carrying this liquid crystal equipment, especially the 
clock represented by combination watch. 
[0002] 

[Description of the Prior Art] A reflected type or transflective reflection type liquid crystal 
equipment is used for the electronic equipment carried and used. These liquid crystal 
equipments had only the thing of a black display for the light green color background which is 
practical use stubbornness and was somber from the former. Penetrated type liquid crystal 
equipment is contrastive with the situation of performing the skillful full color display. However, 
since a watch and a cellular phone are popularized and it came to spread round many young men, 
liquid crystal equipment also came to be asked for a fashionable thing. The situation that the 
transflective reflection type liquid crystal equipment using the back light of the reflected type 
liquid crystal equipment, the skillful blue, and red who colored it the latest watch and the cellular 
phone with the color polarizing plate is beginning to be used is based on such a background. 
However, such coloring liquid crystal equipment will already be devised in front for 20 years or 
more, and will not necessarily have sufficient display property. Moreover, it is not only 
fashionable requirements to attach a color. Then, I want to offer the display appropriate for [ it is 
fashionable and ] **** suitable for pocket electronic equipment in this invention. Before 
explaining this invention, the liquid crystal equipment first used for the conventional digital watch 
and the combination watch is introduced. 

[0003] A digital watch mainly changes the display of time, days and months, and a day of the 
week to an alarm setup or a stop watch display if needed, and is used. Since an indication is 
given legible, a background may be equipped with a fixed display for convenience' sake on a 
design, or it may color partially. 

[0004] The cross-section structure of the liquid crystal equipment used for drawing 13 at the 
display of the conventional digital watch is shown, drawing 1 3 — setting — 1301 the first 
absorbed type polarizing plate and 1302 — a phase contrast film and 1303 — for a liquid crystal 
layer and 1306, as for a bottom glass substrate and 1308, the seal section and 1307 are [ a top 
glass substrate and 1304 / a transparent electrode and 1305 / the second absorbed type 
polarizing plate and 1309 ] light-scattering reflecting plates On 1309, it may have the portion 
1310 which printed the graduation, a character, a background color, etc. in the paints. It is for 
compensating coloring of a display of STN LCD, and the phase contrast board 1302 is 
unnecessary when using TN liquid crystal. 

[0005] On the other hand, a combination watch points out the wrist watch of an analog-to- 
digital compound die, and is characterized by having the analog-display section which performs a 
time stamp, and the digital display section which performs data display, such as a calender 
display. Although the type which equipped the corner of the dial face of an analog clock with the 
small digital display section was a subject, the type in which the digital display section was put 



on the front face of an analog clock after that is put on the market, and more information could 
be displayed at the beginning which appeared in the commercial scene about ten years ago. 
[0006] The appearance of a combination watch is shown in drawing 1 0 . 1001 and 1002 are the 
analog-display sections, 1001 is the needle of a clock and 1002 is the graduation of a clock. 1003 
and 1004 are the digital display sections, 1003 is the date display and 1004 is a calender display. 
The digital display section is located on the analog-display section. The time stamp excels the 
analog display in the analog display by the traditional hour hand minute hand in intuitive 
recognition nature. On the other hand, data display, such as a stop watch, and a calender display, 
a telephone number display, must be digital display. Recently, there is also movement which 
incorporates pager ability and an easy information processing function in a watch, and the needs 
of a combination watch are increasing increasingly. 

[0007] The cross-section structure of the liquid crystal equipment used for drawing 14 at the 
display of the conventional combination watch is shown. For the first absorbed type polarizing 
plate and 1402, as for a top glass substrate and 1404, in drawing 1 4 , a phase contrast film and 
1403 are [1401 / the portion into which the seal section and 1407 printed the graduation, the 
character, etc. by the bottom glass substrate and display material with 1 408 / mechanical / the 
second absorbed type polarizing plate and 1409 1 and, as for a transparent electrode and 1405, a 
liquid crystal layer and 1406 printed them in the paints, as for 1410, and 1411 / light-scattering 
reflecting plates. 1409 is the portion of the needle of a clock and 1410 and 1411 are the portions 
of the dial face of a clock. The hole is made in 1411 in order to connect mechanical display 
material with the mechanical component located in an opposite side on both sides of 1411. If it 
removes that an opening is between the second absorbed type polarizing plate and a light- 
scattering reflecting plate, and a mechanical display machine is there, the structure is completely 
the same as that of the conventional digital watch of drawing 13 . 

[0008] Next, the display principle of the liquid crystal equipment used for the conventional 
combination watch is explained. As for a light-scattering reflecting plate and 1508, the portion 
into which a phase contrast film and 1503 printed a bottom glass substrate, display material with 
1505 [ mechanical / the second absorbed type polarizing plate and 1506 ] or the graduation, the 
character, etc. with the top glass substrate, and, as for the first absorbed type polarizing plate 
and 1502, 1501 printed them in the paints in drawing 15 , as for 1504, and 1507 are / the liquid 
crystal of a non-choosing field and 1509 / the liquid crystal of a selection field. 
[0009] The field which does not have mechanical display material or a mechanical paint here is 
considered. The outdoor daylight 1511 and 1512 which carried out incidence from the upper part 
is changed into the linearly polarized light by the first absorbed type polarizing plate 1501. Then, 
although it becomes irregular variously with a phase contrast film and a liquid crystal panel, in 
case incidence is carried out to the second absorbed type polarizing plate 1505, it returns to the 
linearly polarized light mostly. However, with the light which passed through the non-choosing 
field of a liquid crystal panel, and the light which passed through the selection field, the linearly 
polarized light lies at right angles mutually. Then, the light which passed through the non- 
choosing field is penetrated, and the second absorbed type polarizing plate is beforehand 
arranged so that the light which passed through the selection field may be absorbed. In a non- 
choosing field, in order that the light which penetrated the second absorbed type polarizing plate 
may reflect by the light-scattering reflecting plate 1507 and may carry out outgoing radiation to 
the upper part through the same path as previously, it becomes the Ming display. On the other 
hand, in a selection field, since light is absorbed with the second absorbed type polarizing plate, 
it becomes a dark display. Thus, a dark display is performed to the Ming display background. 
[0010] 

[Problem(s) to be Solved by the Invention] However, there were at least three technical 
problems in such conventional liquid crystal equipment 

[001 1] The first technical problem is that a display is dark. When the digital display section of a 
combination watch was constituted especially from this, the needle and graduation of a clock are 
dark and it was hard coming to see. This is because about 60% of the light which carries out 
incidence from outside is absorbed with two polarizing plates 1401 and 1408 (1501 and 1505). 
Moreover, it became still darker when it was using a back light at transflective reflection type 



composition. This is because a transflective reflecting plate reflects 50 to 70% of an incident 
light. 

[0012] The second technical problem is hard to color a display. By the method of coloring a 
reflecting plate, a background only colors, and, moreover, it is dark. Although the method using a 
color polarizing plate is excellent in the point that the lighting section is colored, it is slightly 
visible also to a background. [ of the color of a color polarizing plate ] Generally this is because 
the degree of polarization of a color polarizing plate is not high. 

[0013] The third technical problem is the shadow of a display. For example, in a combination 
watch, a shadow is cast over on the portion 1410 which printed the needle 1409, graduation, and 
character of a clock, and the digital display of a liquid crystal panel seldom looks at an analog 
display, and carries out it. It explains using drawing 1 5 . The outdoor daylight 1521 and 1522 
inserted in the portions of mechanical display material or a paint reaches the portions of display 
material only with a mechanical light of a non-choosing field, or a paint through the same path as 
1511 or 1512. The light of a selection field is already absorbed with the second absorbed type 
polarizing plate. Therefore, the shadow of the selection field of a liquid crystal panel falls to the 
portions of mechanical display material or a paint. Thus, the shadow of the digital display of a 
liquid crystal panel seldom looks at the needle and dial face of a clock, and carries out them. 
[0014] Like a combination watch, when an opening exists between a liquid crystal panel and a 
reflecting plate, a display floats and looks to a background. It is desirable that a display floats 
and is in sight itself. According to usage or a design, it may become an interesting display. A 
character rises from the space to which it seems that there is nothing suddenly. And the 
character is coloring skillfully. Or the character shines. It could be said that such a display is 
fashionable and seemingly ****. 

[0015] Then, this invention is bright and aims at offering the liquid crystal equipment a display 
floats and is in sight, and the liquid crystal equipment which can attach or shine a color to the 
display. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the 
liquid crystal equipment of the invention in this application The liquid crystal panel which pinched 
liquid crystal between the substrates of a couple, and the polarizing plate arranged to one 
aforementioned liquid crystal panel side, While having the reflected type polarizing plate arranged 
to the opposite side with the aforementioned polarizing plate to the aforementioned liquid crystal 
panel and preparing the member for a tooth-back display between the aforementioned reflected 
type polarizing plate and the aforementioned liquid crystal panel It is characterized by carrying 
out predetermined distance partition ****** of the member and the aforementioned liquid 
crystal panel for the aforementioned tooth-back display. 

[0017] In this invention, a polarizing plate absorbs the light of the linearly polarized light 
component of the predetermined direction, it points out the polarizing plate which absorbs the 
light of the linearly polarized light component of the different predetermined direction, a reflected 
type polarizing plate reflects the light of the linearly polarized light component of the 
predetermined direction, and it points out the reflected type polarizing plate which penetrates 
the light of the linearly polarized light component of the different predetermined direction. The 
reflected type polarizing plate which combined the reflected type polarizing plate, and the 
cholesteric-liquid-crystal macromolecule and 1/4 wavelength plate which are constituted as a 
concrete example of a reflected type polarizing plate by carrying out the laminating of many first 
layer which has a refractive-index anisotropy in a field, and second layer which does not have a 
refractive-index anisotropy in a field by turns can be used. 

[0018] Moreover, specifically, although the mechanical display material represented by the needle 
of a clock, the coloring layer formed by printing etc. on the reflected type polarizing plate, an 
absorption layer, etc. can be used for the member for a tooth-back display, it should just 
perform a certain display by shading or coloring the reflected light by the reflected type 
polarizing plate. 

[0019] If it is in the liquid crystal equipment of this invention, the liquid crystal display by the 
Ming display by the light reflected by the reflected type polarizing plate and the dark display 



whose light penetrates a reflected type polarizing plate is obtained. In that case, since a liquid 
crystal display comes floating and is displayed to a tooth-back display, the display which was 
very rich in change is attained. 

[0020] The degree of the relief of a liquid crystal display is dependent on the sum of the 
distance of a liquid crystal layer and the member for a tooth-back display, and distance with the 
member which in other words performs a tooth-back display with the substrate thickness of the 
liquid crystal panel bottom, and a liquid crystal panel and **. However, the thing with the 
thickness usually smaller than 0.7mm as a substrate of a liquid crystal panel is used in many 
cases, and the effect of a relief is small only at these 0.7mm. 

[0021] Therefore, in the invention in this application, it isolates between predetermined, the 
distance of a liquid crystal panel and the member for a tooth-back display is arranged, and the 
effect of a relief is heightened. Specifically, a predetermined interval is prepared 0.3mm or more, 
if distance of a liquid crystal layer and the member which the distance with a liquid crystal layer 
left most is set to 1.0mm, it will come floating, and a display appears effectively. Since problems, 
like a display becomes dark will arise on the contrary if the distance of a member and a liquid 
crystal layer is detached 1 0mm or more, it is not so desirable. 

[0022] Moreover, since it isolated between predetermined and the reflected type polarizing plate 
and the liquid crystal panel are arranged in this invention, the needle of a three-dimensional 
thing, for example, a clock, etc. can be arranged as a member for a tooth-back display. 
[0023] Moreover, it is desirable, when a liquid crystal panel and an opposite side are equipped 
with the light source on both sides of the aforementioned reflected type polarizing plate, if it is in 
the liquid crystal equipment of this invention. 

[0024] By carrying out like this, since the display by this invention can shine a liquid crystal 

display by the light from the light source, it is effective in being legible also in darkness. In 

addition, although the white light source is sufficient as the light source, red, yellow-green Light 

Emitting Diode, and the coloring light source like blue EL are more more desirable. 

[0025] Moreover, high contrast can be acquired by reflected type display by arranging a gray film 

and an absorbed type polarizing plate between the light source and a reflected type polarizing. 

plate. 

[0026] Moreover, the liquid crystal equipment of this invention is characterized by having the 
layer which absorbs a specific color to an opposite side with the aforementioned liquid crystal 
panel to the aforementioned reflected type polarizing plate. 

[0027] Thus, since it constituted, the liquid crystal equipment of this invention becomes possible 
[ coloring the dark display of a liquid crystal display ], consequently can color the display which 
float and is in sight. In addition, a color film and a color polarizing plate can be used as a layer 
which absorbs a specific color. Moreover, if a reflecting plate is prepared in a reflected type 
polarizing plate and an opposite side on both sides of this layer, brighter color display will be 
obtained. 

[0028] Moreover, the liquid crystal equipment of this invention is characterized by having a light- 
scattering board between the aforementioned liquid crystal panel and a reflected type polarizing 
plate. 

[0029] Since such composition, then a display become cloudy, the Ming display in a liquid crystal 
display becomes white. 

[0030] In this case, it is good to prepare the coloring layer or absorption layer prepared in some 
fields of a light-scattering board as a member for a tooth-back display. 

[0031] Moreover, the member for the aforementioned tooth-back display is characterized by 
being mechanical display material. Mechanical display material points out the object which 
specifically operates mechanically like the needle of a clock. 

[0032] Thus, if constituted, the epoch-making display from which a liquid crystal display may rise 
after the dynamic display by mechanical operation will be attained. 

[0033] Moreover, it is characterized by equipping the liquid crystal equipment of this invention 
with the mechanical display material arranged to the liquid crystal panel which pinched liquid 
crystal between the substrates of a couple, the polarizing plate arranged to one aforementioned 
liquid crystal panel side, and the aforementioned liquid crystal panel between the reflected type 



polarizing plate which has arranged the aforementioned polarizing plate to the opposite side, and 
the aforementioned liquid crystal panel and the aforementioned reflected type polarizing plate. 
[0034] In this invention, a polarizing plate absorbs the light of the linearly polarized light 
component of the predetermined direction, it points out the polarizing plate which absorbs the 
light of the linearly polarized light component of the different predetermined direction, a reflected 
type polarizing plate reflects the light of the linearly polarized light component of the 
predetermined direction, and it points out the reflected type polarizing plate which penetrates 
the light of the linearly polarized light component of the different predetermined direction. The 
reflected type polarizing plate which combined the reflected type polarizing plate, and the 
cholesteric-liquid-crystal macromolecule and 1/4 wavelength plate which are constituted as a 
concrete example of a reflected type polarizing plate by carrying out the laminating of many first 
layer which has a refractive-index anisotropy in a field, and second layer which does not have a 
refractive-index anisotropy in a field by turns can be used. 

[0035] Moreover, specifically, mechanical display material points out the member which is 
represented by the needle of a clock and which operates mechanically. 

[0036] If it is in the liquid crystal equipment of this invention, the liquid crystal display by the 
Ming display in which light is reflected by the reflected type polarizing plate, and the dark display 
whose light penetrates a reflected type polarizing plate is obtained. On the other hand, as for 
mechanical display material, it will be a display in the state of a liquid crystal display at 
********. This is because a user will always see the reflected light or the scattered light by 
mechanical display material since mechanical display material is located between a reflected type 
polarizing plate and a liquid crystal panel. That is, the technical problem in the conventional 
technology of mechanical display material becoming the shadow of the dark display in a liquid 
crystal display, and it becoming impossible to check by looking is solved. 

[0037] moreover — the above — it is characterized by forming a light-scattering board between 
mechanical display material and the aforementioned reflected type polarizing plate 
[0038] If it does in this way, the Ming indication in a liquid crystal display can be given white. 
[0039] Moreover, it is characterized by equipping a liquid crystal panel and an opposite side with 
the light source on both sides of a reflected type polarizing plate. 
[0040] If it does in this way, transflective reflection type display will be realized. 
[0041] The electronic equipment of this invention is electronic equipment equipped with liquid 
crystal equipment as the display, the aforementioned liquid crystal equipment The liquid crystal 
panel which pinched liquid crystal between the substrates of a couple, and the polarizing plate 
arranged to one aforementioned liquid crystal panel side, While having the reflected type 
polarizing plate arranged to the opposite side with the aforementioned polarizing plate to the 
aforementioned liquid crystal panel and preparing the member for a tooth-back display between 
the aforementioned reflected type polarizing plate and the aforementioned liquid crystal panel It 
is characterized by carrying out predetermined distance partition ****** Q f the member and the 
aforementioned liquid crystal panel for the aforementioned tooth-back display. 
[0042] Moreover, the clock of this invention is a clock which displays time with the needle which 
operates mechanically. The liquid crystal panel which pinched liquid crystal between the 
substrates of a couple, While having the reflected type polarizing plate which has arranged the 
aforementioned polarizing plate to the opposite side and forming the aforementioned needle 
between the aforementioned reflected type polarizing plate and the aforementioned liquid crystal 
panel to the polarizing plate arranged to one aforementioned liquid crystal panel side, and the 
aforementioned liquid crystal panel It is characterized by carrying out predetermined distance 
partition ****** of the aforementioned needle and the aforementioned liquid crystal panel. 
[0043] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in 
detail based on a drawing. 

[0044] (Example 1) Drawing 1 is drawing showing the important section of the structure of the 
liquid crystal equipment of this invention. Composition is explained first In drawing 1 101 a phase 
contrast film and 103 for an absorbed type polarizing plate and 102 A top glass substrate, For a 
transparent electrode and 105, as for the seal section and 107, a bottom glass substrate, and 



108 and 109 are [ 104 / a liquid crystal layer and 106 ] the members for a tooth-back display, 
the needle of the clock as display material with mechanical 108 and 109 as a coloring layer As 
for a light-scattering board and 111, the portion which printed the graduation, the character, etc. 
in the paints, and 110 are [ a reflected type polarizing plate and 112 ] optical-absorption boards. 
101, 102, 102, 103 and 110, and 111, 111 and 112 are mutually pasted up with the paste, 
respectively. Moreover, about 0.7mm opening 113 exists between 107 and 110. Since the 
thickness of a bottom glass substrate is 0.1mm, it is [ the thickness of 0.4mm and a light- 
scattering board of the distance d of a liquid crystal layer and a reflected type polarizing plate ] 
about 1.2mm. Moreover, the distance of 109 and a liquid crystal layer is 1.0mm, and distance of 
108 and a liquid crystal layer is set to 0.7mm. 

[0045] Although it detaches widely between the up-and-down transparent electrodes 1 04 and 
being drawn, this is for making drawing lucid, kept actual the narrow gap of several micrometers 
to about ten micrometers, and has countered. Moreover, in order to connect mechanical display 
material with the mechanical component located in an opposite side on both sides of 111, the 
hole which penetrates this is made in 110, 111, and 112. In addition, although elements, such as a 
liquid crystal orientation film, an insulator layer, a spacer ball, a driver 10, and a drive circuit, 
were also indispensable besides the illustrated component, these did not have the need, 
especially when explaining this invention, and since there was a possibility of making it on the 
contrary hard to complicate drawing and to understand it, they were omitted. 
[0046] Next, each component is explained in order. The absorbed type polarizing plate 101 
absorbs a predetermined linearly polarized light component, and has the function which 
penetrates the other polarization component This is the polarizing plate of the type present 
most generally used, makes halogen matter and dichromatic dyes, such as iodine, stick to a high 
polymer film, and produces them. 

[0047] The phase contrast film 102 is a uniaxial stretched film of polycarbonate resin, and it is 
used in order to compensate coloring of a display of STN type liquid crystal equipment. In the 
case of TN liquid crystal equipment, it is omitted in many cases. 

[0048] The liquid crystal layer 105 consists of the STN nematic-liquid-crystal constituent which 
was able to be twisted 270 degrees from 180 degrees. When display capacity is small, you may 
use TN liquid crystal constituent which was able to be twisted 90 degrees. Angle of torsion is 
determined by the direction of the orientation processing in a vertical glass-substrate front face, 
and the quantity of the chiral agent added to liquid crystal. 

[0049] The mechanical display material 108 is the portion of the needle of a clock, and consists 
of a hour hand and the minute hand. You may add the second hand to this if needed. 
[0050] The plastic sheet which carried out die pressing and which was carried out, the plastic 
sheet which distributed the bead can be used for the light-scattering board 110. However, even 
if it calls it light scattering, you must be weak dispersion of the grade which does not disturb 
polarization. Contrast falls in a scattered plate strong like multiple scattering happens. This light- 
scattering board is arranged in order to diffuse moderately the reflected light of the reflected 
type polarizing plate near a mirror plane. 

[0051] Black plastic sheeting and black paper are pasted up, or a black paint is applied directly 
and used for the optical-absorption board 112. In addition, if it is a color comparatively dark 
besides black, it can use by liking, such as blue, and brown, gray. 

[0052] The dielectric multilayer of form birefringence was used as a reflected type polarizing 
plate 111. The dielectric multilayer of this form birefringence reflects a predetermined linearly 
polarized light component, and has the function which penetrates the other polarization 
component About such a reflected type polarizing plate The international application by which 
international public presentation was carried out number [ of international application ]: — WO 
95/17303, WO 95/17691, WO 95/17692, WO 95/17699, WO 95/27919, WO 96/19347, WO 
97/01439, WO 97/01440, WO 97/01610, WO 97/01726, WO 97/01774, It is reflective polarizer to 
WO 97/01778, WO 97/01780, WO 97/01781, WO 97/01788, WO 97/01789, and WO 97/07653. It 
is indicated by carrying out Moreover, such a reflected type polarizing plate is put on the market 
as D-BEF (tradename) from 3M company, and, generally is available. 

[0053] The composition and the function of a reflected type polarizing plate are explained using 



drawing 2 . Drawing 2 is drawing showing the dielectric multilayer of form birefringence, carries 
out the laminating of two kinds of macromolecule layers 201 and 202 by turns, and changes. 
Although another is chosen from material with the rate of a photoelasticity large [ one ] by 
material with the small rate of a photoelasticity, two kinds of macromolecules take care so that 
the refractive index of both ordinary ray may become in general equal in that case. For example, 
PEN (2, 6-polyethylenenaphthalate) can be chosen as a material with the large rate of a 
photoelasticity, and coPEN (70-naphthalate / 30-terephthalate KOPORI ester) can be chosen as 
a small material. When the laminating of both the films was carried out by turns and they were 
moderately extended in the direction of a x axis of the rectangular coordinate system 203 of 
drawing 2 , the refractive index of the direction of a x axis was set to 1.64 in 1.88 and the coPEN 
layer in the PEN layer. Moreover, the refractive index of y shaft orientations was about 1.64 also 
in the PEN layer or the coPEN layer. If light carries out incidence to this laminated film from a 
normal, the component of light which vibrates to y shaft orientations will penetrate a film as it is. 
This is a transparency shaft The component of light which vibrates in the direction of a x axis 
on the other hand is reflected only within the case where a PEN layer and a coPEN layer fulfill 
some certain conditions. This is a reflective shaft. It is that the sum of the optical path length 
(product of a refractive index and thickness) of a PEN layer and the optical path length (product 
of a refractive index and thickness) of a coPEN layer is equal to the condition to 1/2 of the 
wavelength of light, such a PEN layer and a coPEN layer — the number of each — the 
component of light which will vibrate in the direction of a x axis if it can do and the 100 or more 
layer laminating of the ten or more layers will be carried out — all can be reflected mostly Of 
course, since this condition cannot be fulfilled only to the light of the narrow wavelength range, 
polarization ability produces it only to the light of the limited color. Then, the reflected type 
polarizing plate which has polarization ability in the latus wavelength range more is obtained by 
carrying out the laminating of the dielectric multilayer of two or more form birefringence which 
adjusted the optical path length so that the predetermined linearly polarized light of a different 
color might be reflected so that the polarization shaft (a reflective shaft and transparency shaft) 
may become parallel mutually. 

[0054] Thus, the produced reflected type polarizing plate has the feature that it is bright 30% or 
more, as compared with the composition of the usual absorbed type reflecting plate + reflecting 
plate. It is [ the / two ] reasonable. One is because this reflected type polarizing plate reflects 
about 100% of a light parallel to a reflective shaft, while the reflection factor of the metal 
aluminum usually used for a reflecting plate has only a little less than 90%. Another reason is that 
dichroism matter, such as halogen matter, such as iodine, and a color, is used, and the usual 
absorbed type polarizing plate makes about 20% of light useless since the dichroic ratio is not 
necessarily high. 

[0055] In addition, the liquid crystal polymer which presents the cholesteric phase other than the 
dielectric multilayer of form birefringence which was described above as a reflected type 
polarizing plate can also be used. This reflects a predetermined circular polarization of light 
component and has the function which penetrates the other polarization component. When this 
is combined with a quadrant wavelength plate, a predetermined linearly polarized light component 
is reflected and it has the function which penetrates the other polarization component. It is 
indicated by JP,8~271837,A about the detail of such a reflected type polarizing plate. Moreover, 
such a reflected type polarizing plate is put on the market by name called TransMax (tradename) 
from Merck, and, generally is available. 

[0056] Since the light-scattering board 110, the reflected type polarizing plate 111, and the 
optical-absorption board 112 are all thin films, they may arrange the support base of plastics etc. 
if needed. 

[0057] Now, there are two points that the liquid crystal equipment of this invention differs from 
conventional liquid crystal equipment One is the point of using the reflected type polarizing 
plate. It is as having stated previously that a bright display is realizable with this even if it uses 
polarization. Another is the point of being located in the bottom of it in this invention, although 
the position of a lower polarizer was on mechanical display material, the graduation, etc. 
conventionally. The new effect that the shadow of a display of a liquid crystal panel was not 



conspicuous with this new composition was born. Hereafter, it explains in detail. 
[0058] Drawing 3 is drawing explaining the display principle of the liquid crystal equipment of an 
example 1. For the portion into which an absorbed type polarizing plate and 302 printed a top 
glass substrate, display material with 304 [ mechanical / a bottom glass substrate and 305 ] or 
the graduation, the character, etc. with the phase contrast film, and, as for 303, 301 printed them 
in the paints in drawing 3 , and 306, as for an optical-absorption board and 308, a reflected type 
polarizing plate and 307 are / the liquid crystal of a non-choosing field and 309 / the liquid 
crystal of a selection field. 

[0059] The field which has neither mechanical display material nor a coloring layer first is 
considered. The outdoor daylight 311 and 312 which carried out incidence from the upper part is 
changed into the linearly polarized light by the absorbed type polarizing plate 301. Then, although 
it becomes irregular variously with a phase contrast film and a liquid crystal panel, in case 
incidence is carried out to the reflected type polarizing plate 306, it returns to the linearly 
polarized light mostly. However, with the light which passed through the non-choosing field of a 
liquid crystal panel, and the light which passed through the selection field, the linearly polarized 
light lies at right angles mutually. Then, the light which passed through the non-choosing field is 
reflected, and the reflected type polarizing plate is beforehand arranged so that the light which 
passed through the selection field may be penetrated. In a non-choosing field, in order that the 
light which reflected the reflected type polarizing plate may carry out outgoing radiation to the 
upper part through the same path as previously, it becomes the Ming display. On the other hand, 
in a selection field, since the light which penetrated the reflected type polarizing plate is 
absorbed with the optical-absorption board 307, it becomes a dark display. Thus, a dark display 
is performed to the Ming display background. Since the reflected type polarizing plate is efficient, 
this Ming display is very bright. Moreover, it is dependent on the design of the selective 
reflection wavelength of a reflected type polarizing plate, and yellow, azure, pink, etc. can be 
taken in any colors in addition to white. Moreover, a dark display is also dependent on the design 
of the absorption-color wavelength of an optical-absorption board, and can be taken in any 
colors, such as blue, brown, and green, in addition to black. 

[0060] Next, the light inserted in the portions of mechanical display material or a paint is 
considered. Although outdoor daylight 321 and 322 reaches the portions of mechanical display 
material or a paint through the same path as previously, the light is the linearly polarized light 
regardless of whether it is a selection field. And it is a bright light which passed along the 
polarizing plate only once. Remarkable dispersion of this light is carried out in the portions of 
mechanical display material or a paint, and it carries out outgoing radiation to the back upper 
part by which polarization was disturbed. Therefore, the differences of the luminosity of a 
selection field and a non-choosing field are few, and the selection field of a liquid crystal panel 
does not cast a shadow over the needle or dial face of a clock. 

[0061] Thus, the liquid crystal equipment of the example 1 of this invention realized the bright 
few display of a shadow. Moreover, it was effective in a display floating and being in sight. 
[0062] (Example 2) Drawing 4 is drawing showing the important section of the structure of the 
liquid crystal equipment in other operation gestalten of this invention. Composition is explained 
first For 401, in drawing 4 , for a transparent electrode and 405, as for the seal section and 407, 
a bottom glass substrate, and 408 and 409 are [ a phase contrast film and 403 / a top glass 
substrate and 404 / a liquid crystal layer and 406 ] the members for a tooth-back display, and, 
as for display material with mechanical 408, the portion into which 409 printed the graduation, 
the character, etc. in the paints as a coloring layer, and 410, an absorbed type polarizing plate 
and 402 are [ a reflected type polarizing plate and 401, 402, 402, and 403, 410 and 41 1 are 
mutually pasted up with the paste, respectively. Moreover, although it detaches widely between 
the up-and-down transparent electrodes 404 and being drawn, this is for making drawing lucid, 
kept actual the narrow gap of several micrometers to about ten micrometers, and has countered. 
Moreover, in order to connect mechanical display material with the mechanical component 
located in an opposite side on both sides of 410, the hole which penetrates this is made in 410 
and 411. In addition, although elements, such as a liquid crystal orientation film, an insulator 
layer, a spacer ball, a driver IC, and a drive circuit, were also indispensable besides the illustrated 



component these did not have the need, especially when explaining this invention, and since 
there was a possibility of making it on the contrary hard to complicate drawing and to 
understand it they were omitted. In addition, each component used the same thing as an 
example 1. 

[0063] The feature of the liquid crystal equipment of an example 2 is by not having a light- 
scattering board on a reflective polarizer to have made the background into the mirror plane. The 
serious novel display to which a black character appears on a mirror-plane background was 
realizable with this. Moreover, if the optical-absorption board 41 1 is transposed to a diffuse 
reflection board, the display to which a white character appears on a mirror-plane background is 
also possible. Of course, this display as well as an example 1 is a bright few display of a shadow. 
[0064] (Example 3) Drawing 5 is drawing showing the important section of the structure of the 
liquid crystal equipment concerning the liquid crystal equipment in other operation gestalten of 
this invention. Composition is explained first. In drawing 5 , for a transparent electrode and 505, 
as for the seal section and 507, a bottom glass substrate, and 508 and 509 are [ a phase 
contrast film and 503 / a top glass substrate and 504 ] the members for a tooth-back display, 
and, for display material with mechanical 508, the portion into which 509 printed the graduation, 
the character, etc. in the paints, and 510, as for a reflected type polarizing plate and 512, a light- 
scattering board and 511 are [ 501 / an absorbed type polarizing plate and 502 ] light reflex 
boards 501, 502, 502, 503, 510, 511 and 511, and 512, 512 and 513 are mutually pasted up with 
the paste, respectively. Moreover, although it detaches widely between the up-and-down 
transparent electrodes 504 and being drawn, this is for making drawing lucid, kept actual the 
narrow gap of several micrometers to about ten micrometers, and has countered. Moreover, in 
order to connect mechanical display material with the mechanical component located in an 
opposite side on both sides of 511, the hole which penetrates this is made in 510, 511, 512, and 
513. In addition, although elements, such as a liquid crystal orientation film, an insulator layer, a 
spacer ball, a driver IC, and a drive circuit, were also indispensable besides the illustrated 
component these did not have the need, especially when explaining this invention, and since 
there was a possibility of making it on the contrary hard to complicate drawing and to 
understand it they were omitted. 

[0065] Next, each component is explained in order. The light filter 512 applied to plastic film the 
red pigments which mainly absorb a cyano color, and obtained them. Moreover, the light reflex 
board 513 was a specular reflection board, to plastic film, carried out the vacuum evaporationo 
of the aluminum, and obtained it Each other components used the same thing as an example 1. 
[0066] By having constituted as mentioned above, the liquid crystal equipment of an example 3 
became the display to which a red character appears on a white background. The principle is 
briefly explained using drawing 6 . 

[0067] drawing 6 — setting — 601 — an absorbed type polarizing plate and 602 — a phase 
contrast film and 603 — a top glass substrate and 604 — a bottom glass substrate and 605 — 
the member for a tooth-back display — it is — ** — for a reflected type polarizing plate and 
607, as for a light reflex board and 609, a light filter and 608 are [ the portion which printed 
mechanical display material or the graduation, the character, etc. in the paints, and 606 / the 
liquid crystal of a non-choosing field and 610 ] the liquid crystal of a 

[0068] The field which does not have mechanical display material or a mechanical paint first is 
considered. The outdoor daylight 611 and 612 which carried out incidence from the upper part is 
changed into the linearly polarized light by the absorbed type polarizing plate 601. Then, although 
it becomes irregular variously with the phase contrast film 602 and a liquid crystal panel, in case 
incidence is carried out to the reflected type polarizing plate 606, it returns to the linearly 
polarized light mostly. However, with the light which passed through the non-choosing field of a 
liquid crystal panel, and the light which passed through the selection field, the linearly polarized 
light lies at right angles mutually. Then, the light which passed through the non-choosing field is 
reflected, and the reflected type polarizing plate is beforehand arranged so that the light which 
passed through the selection field may be penetrated. In a non-choosing field, in order that the 
light which reflected the reflected type polarizing plate may carry out outgoing radiation to the 
upper part through the same path as previously, it becomes a white display. On the other hand, 



in a selection field, among the light which penetrated the reflected type polarizing plate, a 
cyanogen color is absorbed by the light filter 607, and since the red which remains is reflected 
with the light reflex board 608, it becomes a red display. Thus, a red display is carried out to a 
white background. Since the reflected type polarizing plate is efficient, this white display is very 
bright. 

[0069] Next, the light inserted in the portions of mechanical display material or a paint is 
considered. Although outdoor daylight 621 and 622 reaches the portions of mechanical display 
material or a paint through the same path as previously, the light is the linearly polarized light 
regardless of whether it is a selection field. And it is a bright light which passed along the 
polarizing plate only once. Remarkable dispersion of this light is carried out in the portions of 
mechanical display material or a paint, and it carries out outgoing radiation to the back upper 
part by which polarization was disturbed. Therefore, the differences of the luminosity of a 
selection field and a non-choosing field are few, and the selection field of a liquid crystal panel 
does not cast a shadow over the needle or dial face of a clock. Moreover, since a light filter is 
located below the needle and dial face of a clock, it is not colored the color. 

[0070] In addition, by changing the color of a light filter, it is also possible to carry out blue and a 
green display to a white background. Moreover, it is possible by changing the color of a light filter 
partially to also make a red display and a black display intermingled. However, when performing 
color display by the above method, a color with more vivid designing so that a selection field may 
become as large as possible can be displayed. It is because a display will become blackish since 
this light lies at right angles to the reflective shaft of a reflected type polarizing plate if the light 
which passed along the non-choosing field from across carries out incidence to a selection field. 
[0071] (Example 4) Drawing 7 is drawing showing the important section of the structure of the 
liquid crystal equipment concerning the claim 1 of this invention, a claim 2, and invention 
according to claim 4 to 6. Composition is explained first. In drawing 7 , for a transparent 
electrode and 705, as for the seal section and 707, a bottom glass substrate, and 708 and 709 
are [ a phase contrast film and 703 / a top glass substrate and 704 ] the members for a tooth- 
back display, and, for display material with mechanical 708, the portion into which 709 printed the 
graduation, the character, etc. in the paints, and 710, as for a reflected type polarizing plate and 
712, a light-scattering board and 71 1 are [ 701 / an absorbed type polarizing plate and 702 ] the 
light sources 701, 702, 702, 703 and 710, and 711, 711 and 712 are mutually pasted up with the 
paste, respectively. Moreover, the hole is made in 710, 711, 712, and 713 in order to connect 
mechanical display material with the mechanical component located in an opposite side on both 
sides of 71 1. 

[0072] Next, each component is explained in order. About the absorbed type polarizing plate 701, 
the phase contrast film 702, the liquid crystal layer 705, the light-scattering board 708, and the 
reflected type polarizing plate 709, the same thing as an example 1 was used. 
[0073] A gray translucent film can be used as a half-optical-absorption board 712. The film of 
the dispersion nature which has 70% or less of permeability 50% or more more preferably 80% or 
less 10% or more to the light of the full wave length range of the light as a gray translucent film 
is suitable. Such a film is put on the market by name called the optical diffusion film D202 
(tradename) from Tsujimoto Electrical machinery Factory. Appearance is gray and this film has 
59% of permeability. The display is possible even if it forms a half-optical-absorption board in 
order to raise the contrast of a reflected type liquid crystal display, and there is nothing; 
Moreover, as a half-optical-absorption board, the black film which prepared a majority of such 
detailed holes that it is not visible can be partially used for others with a transparent optical- 
absorption film, for example, a naked eye. Moreover, it can serve also as the improvement in 
contrast of a penetrated type liquid crystal display, and an absorbed type polarizing plate can 
also be used. 

[0074] Although Light Emitting Diode (light emitting diode) and ******** could be used as the 
light source 713 combining the light guide plate, EL which emits light green light in an example 4 
was used. In short, the back light used by this invention should have just little reflection of 
outdoor daylight. The composition of the half^optical-absorption board 712 of drawing 7 and the 
light source 713 is the example. In addition, you may be the composition that an optical- 



absorption board is formed in the reverse side of a light guide plate, without forming a half- 
optical-absorption board, for example. Moreover, if the EL lamp designed so that light might be 
emitted from a transparent state or a dark dispersion state is used, it will end with easier 
composition. 

[0075] Next, the display principle of the liquid crystal equipment of an example 4 is explained. 
drawing 8 — setting — 801 — an absorbed type polarizing plate and 802 — for a bottom glass 
substrate and 805, as for the light source and 807, a reflected type polarizing plate and 806 are 
[ a phase contrast film and 803 / a top glass substrate and 804 / the liquid crystal of a non- 
choosing field and 808 ] the liquid crystal of a selection field Although the portion which printed 
mechanical display material and a mechanical graduation, the character, etc. in the paints was 
omitted, it is located between 804 and 805. 

[0076] When the light source 806 is not emitting light probably, the case where it is a reflected 
type display is considered. The outdoor daylight 811 and 812 which carried out incidence from 
the upper part is changed into the linearly polarized light by the absorbed type polarizing plate 
801. Then, although it becomes irregular variously with a phase contrast film and a liquid crystal 
panel, in case incidence is carried out to the reflected type polarizing plate 805, it returns to the 
linearly polarized light mostly. However, with the light which passed through the non-choosing 
field of a liquid crystal panel, and the light which passed through the selection field, the linearly 
polarized light lies at right angles mutually. Then, the light which passed through the non- 
choosing field is reflected, and the reflected type polarizing plate is beforehand arranged so that 
the light which passed through the selection field may be penetrated. In a non-choosing field, the 
linearly polarized light which reflected the reflected type polarizing plate serves as the Ming 
display in order to carry out outgoing radiation to the upper part through the same path as 
previously. On the other hand, in a selection field, since all the linearly polarized lights that 
carried out incidence to the reflected type polarizing plate penetrate and it is absorbed with the 
light source or the optical-absorption board before and behind it, it becomes a dark display. 
[0077] Next, when the light source 806 is emitting light, the case where it is a penetrated type 
display is considered. In the situation that transflective reflection type liquid crystal equipment 
performs a penetrated type display, since it is thought that the circumference is dark enough, 
outdoor daylight 811 and 812 can be disregarded. One linearly polarized light is reflected by the 
reflected type polarizing plate 805, and another linearly polarized light penetrates with it the light 
813 and 814 emitted from the light source 806. The reflected linearly polarized light is absorbed 
with the light source or the optical-absorption board before and behind it. It becomes irregular 
with a liquid crystal panel and a phase contrast film, and the transmitted linearly polarized light is 
absorbed with the absorbed type polarizing plate 801, and becomes a dark display. On the other 
hand, in a selection field, the light which penetrated the reflected type polarizing plate similarly 
also penetrates an absorbed type polarizing plate, and the Ming display is obtained. 
[0078] Thus, the liquid crystal equipment of an example 4 enabled the transflective reflection 
type display, without spoiling the display property at the time of reflection of the liquid crystal 
equipment of an example 1. moreover, a kind on which the character which shone to the space 
to which it seems that there is no display at the time of the transparency appears — it becomes 
a visionary display Of course, the luminescent color can also be made into red, an orange, yellow, 
blue, etc. by selection of a back light in addition to light green. 

[0079] (Example 5) Drawing 9 is drawing showing the important section of the liquid crystal 
equipment concerning other examples of this invention. Composition is explained first, drawing 9 
— setting — 901 — for a top glass substrate and 904, as for a light-scattering board and 910, 
the portion into which the seal section and 907 printed the graduation, the character, etc. with 
the bottom glass substrate, and, as for a liquid crystal layer and 906, a transparent electrode and 
905 printed them in the paints, as for 908, and 909 are [ an absorbed type polarizing plate and 
902 / a reflected type polarizing plate and 911 ] optical-absorption boards a phase contrast film 
and 903 901, 902, 902, 903 and 909, and 910, 910 and 911 are mutually pasted up with the paste, 
respectively. Moreover, although it detaches widely between the up-and-down transparent 
electrodes 904 and being drawn, this is for making drawing lucid, kept actual the narrow gap of 
several micrometers to about ten micrometers, and has countered. In addition, although 



elements, such as a liquid crystal orientation film, an insulator layer, a spacer ball, a driver IC, 
and a drive circuit, were also indispensable besides the illustrated component, these did not have 
the need, especially when explaining this invention, and since there was a possibility of making it 
on the contrary hard to complicate drawing and to understand it, they were omitted. In addition, 
each component used the same thing as an example 1. 

[0080] The feature of the liquid crystal equipment of an example 5 is not to have mechanical 
display material, a metaphor — there is no mechanical display material — ** — when a certain 
graduation, a character, a pattern, etc. can be printed on the light-scattering board, or 
irregularity is in the light-scattering board itself and the texture can be recognized, it is effective 
in a display floating and being in sight ' 
[0081] (Example 6) Three examples of the electronic equipment of this invention according to 
claim 7 are shown. 

[0082] Drawing 10 is drawing showing the appearance of a combination watch. 1001 and 1002 are 
the analog-display sections, 1001 is the needle of a clock and 1002 is a graduation. 1003 and 
1004 are the digital display sections, 1003 is the date display and 1004 is a calender display. The 
digital display section is located on the analog-display section. 

[0083] On the drawing, with the conventional combination watch, although it is unchanging, it is 
improved 30 percent or more with the luminosity, and the display which also lessened the 
shadow refreshed was realized. Moreover, the color of red or blue can be given to a display, or it 
can also shine to a favorite color. 

[0084] Drawing 1 1 is drawing showing the appearance of a digital clock. The front face of a main 
part 1101 is equipped with digital display 1102, and the fixed display 1103 is equipped back 
[ the ]. Digital display is a black liquid crystal display at a white background, and a fixed display 
pastes up the plastics colored green and blue on a light-scattering board. This digital clock is 
equipped with EL back light, and can shine digital display blue by pushing a upside switch. 
[0085] Drawing 12 is drawing showing the appearance of a pocket game machine. It has a liquid 
crystal display 1202 in the center of a main part 1201, and has the fixed display 1203 back 
[ the ]. Although each liquid crystal display is a white background, a foreground color changes 
with places and performs a display of black, blue, tea, and red. A fixed display is printed with 
pigments, such as yellow, and cyanogen, black, on a light-scattering board. Thus, the colorful 
display is suitable for the pocket game machine. 
[0086] 

[Effect of the Invention] As stated above, according to this invention, bright liquid crystal 
equipment with few shadows can be offered. Moreover, the liquid crystal equipment which a 
display can float, and can be in sight, can color the display, or can be shone can be offered. 
Moreover, the electronic equipment which performs a legible analog-to-digital compound display 
can be offered. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the important section of the structure of the liquid crystal 
equipment in the example 1 of this invention. 

fDrawing 2] It is drawing showing the composition of the reflected type polarizing plate used with 
the liquid crystal equipment of this invention. 

[Drawing 3] It is drawing explaining the display principle of the liquid crystal equipment in the 
example 1 of this invention. 

[Drawing 4] It is drawing showing the important section of the structure of the liquid crystal 
equipment in the example 2 of this invention. 

[Drawing 5] It is drawing showing the important section of the structure of the liquid crystal 
equipment in the example 3 of this invention. 

[Drawing 6] It is drawing explaining the display principle of the liquid crystal equipment in the 
example 3 of this invention. 

[Drawing 7] It is drawing showing the important section of the' structure of the liquid crystal 
equipment in the example 4 of this invention. 

[Drawing 8] It is drawing explaining the display principle of the liquid crystal equipment in the 
example 4 of this invention. 

[Drawing 9] It is drawing showing the important section of the structure of the liquid crystal 
equipment in the example 5 of this invention. 

[Drawing 10] It is drawing showing the appearance of the electronic equipment (combination 
watch) in the example 6 of this invention, and the conventional electronic equipment. 
[Drawing 11] It is drawing showing the appearance of the electronic equipment (digital clock) in 
the example 6 of this invention. 

[Drawing 12] It is drawing showing the appearance of the electronic equipment (pocket game 
machine) in the example 6 of this invention. 

[Drawing 13] It is drawing showing the important section of the structure of the liquid crystal 
equipment used for the display of the conventional digital watch. 

[Drawing 14] It is drawing showing the important section of the structure of the liquid crystal 
equipment used for the display of the conventional combination watch. 

[Drawing 15] It is drawing explaining the display principle of conventional liquid crystal equipment. 

[Description of Notations] 

101 Absorbed Type Polarizing Plate 

102 Phase Contrast Film 

103 Top Glass Substrate 

104 Transparent Electrode 

105 Liquid Crystal Layer 

106 Seal Section 

107 Bottom Glass Substrate 

108 Mechanical Display Material 

109 Portion Which Printed Graduation, Character, Etc. in Paints 



110 Light-Scattering Board 

1 1 1 Reflected Type Polarizing Plate 

112 Optical-Absorption Board 

113 Opening 

201 Layer of Material with Large Rate of Photoelasticity 

202 Layer of Material with Small Rate of Photoelasticity 

203 Rectangular Coordinate System and the Direction of X Axis are the Extension Direction. 



[Translation done.] 
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©fcft©«WfctWrBjKA/<*A'i: ?r0f3£KfitPgTTEe 



2 

LtzZ t z&mt r 

[Iff** 1 1 ] IW*Wte«rfM-5«-fc J:oT«»*!lSrat* 

rsi*W-e*>o-c, 

-#©«KWK«r*Srl«* UfcttA/-***'* > 
«rB«*^^©-*©fl!KEll Ufc<gft«£ , 
«MBRA'<*A'te# U-CMfE<Hft« t ttE#MfcB« U 

RttfeftT^S i: i: felt, WlEff fcttlBttA'<*/i'i: £ 

[»w©»»*iaw] 

[000 1] 

r©»as««|S«Lfc***Wk #1^3^^— > 3 

10 0 0 2] 

[«*©BEHfl *f U-CttfflSn5« : f«»fct4. Sit 

r A/WWtett*fc*©**© t © ua»fca»o it. 3$ 

as**ftU#<©«#ltfr#«5J:.5k:fto-c*»e>> m 

5lc*ofc. *i£©»*y^ift#«Bte, #?HB3t 
*te*oT*fcUfc^SM»Sg**\ 

SiH&aT^SttfcH:. £©J:5&ir*£J:&t>©'C*> 
30 5. ua»U*#6>, r 5 L&t&ttA&fttt, t520 
¥a±fcWKi#*4'iifct©-Cfc*), 45.ru 

»WTfl±, MflMt^HMSlcaiUfc, 77r>3t^f 
**oB*rfeUV^*««rlittUfcv\ ^«W©lftW*rs 

[0 0 0 3] p*y^\t, 0, HQ 

40 ^y^**{c§ju#^-c?fjffl^^s„ «**jt-<*r<r 

[0 0 0 4] mi Zte.&%0 ; 7 ! if9/l" V*y?-V>&7F 
«Bfcffl^e>ftT^5«a«*©»riB«ifi**r. 013 

fc*jv-c, 1 3 o i &Wh-omsmu%te. 130214 

Wt7^A ( 1 3 0 3«±fi!l^7^S^, 13 04 
tmmnM. 1 3 0 5 lijKAS, 1 3 0 6 !4->-;wg6, 
1 3 0 7 ttTffiiJ#7*S«, 1 3 0 8 f*^Zl©KJRS!ffi 
3t«, 1 3 0 9 l4ftfcSlR««-Cfo5. 1 30 9±t 
so |4 % BflE9JWt*, ftft**MflWllUfc»»l 3 
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(3) 



3 

1 0§r#x5-i hfoZ> a mSM&l 3 0 2<4STNf£ 
[0 0 0 5] — =Vt^— V • $*?Tti, T 

■fv ? ■ Tit* ^m&mo>mmft*m^ mm^zn 

*©jmfc/h * a5t7*s?4r A**»4rfl|it fc * ^ 

[0 0 0 6] Ell Ofcl^V-lf^— > 3 >" ^*y^<D^ 
IBSr^-t-. 100U1002 ttr-^-n ^**gfl-Cfc 
(9. 1 0 0 1 ;5SB#ff CD#h 100 2^!f©|f 
5. 1003tl004 tt^^^/P^gBtrfc 9.10 

0 3 ^ 0 ft**, 1 00 4»^-$*t3i)5. f 

[000 7] (Hi 4tC^5(5(D = Vf^— V • y 

t. H14 t-fci^T, 14 0 1 ttS&-©K»&l§Hgft«, 

1 4 0 2l*6tfBM:7^A-.£.. 140 3I1±W7^I 

14 0 4 tt.mWm&, 1 4 0 5 ttjfcdlJB, 14 0 6 
f±5<— /VffP, 1 4 0 7 i±TMtf7*mm, 1 4 0 8 lifg 

- ©«iRfi«**, 1409 tittttAoft^aBir. 1 4 

1 0ttSflE9^X**«rft*f-CHi«lU*:»», 14 11 

ttfttfciL&ttlST'fcS, 1 4 0 9 f4f#if 

$M*5£©S*g&#S: 14 11 *^-CR»«fctt»-J-5 

So 

[0 0 0 8] ^LtfcfeOa^fcf^-v'H V • V*yf-\Z. 

HI 1 5 jcjBI^T 15 0 1 «^-©KlRS!M3t«. 15 0 

2 /W», 1 5 0 3 WJbffifltf 7 1 5 
0 4rtTffifl^7^S«. 1 5 0 5 f±fg~ ©KUXSMIft 

«, is o 6 timj&.<D&mmt* fes^tta^o-^x 
1508 r±#3i&fg«©$£gu 1509 t±msiffl$<om 



4 

[0009] ^ r vm&#,<Dm7ji&tt j $>mm s m<< mm 

%%z.Z>o ±*i!?7JtLfc^.3tl 5 1 1. 15 12 
14. JB-©»*lSHB*K 15 0 1 teioTiEIMfcfefcaE 

T**JC«W$il5*, ©TOS^fttSt 1 5 0 51: 

©#il#lt«£ fcilil Lfcft t il^tS^iiiS Lfcft t X' 

3te#ft«taRWRl 5 0 7T£#tU 5fc*ttP]U«&g£ 

[0 0 10] 

20 [ooii] m-commi*. m^^^txh^o & 

lcrtvt?3^tf^— ^3 y • v*y s ?-<D7 : *J# ^**gp 
Sr»fi6;i-^> i: , fcif©*h*B«0ilSI»< "XT A<5 
fc. r tlti Z%C<DUytffi. 1401il 408 (1501 
i l 5 0 5) tiot, *K*»?>Alt-f53te<o*sJ;-?:6 0 

r. ^l±^SiSSIt«^AIt3te© 5 0 ~ 7 0 % L-fr&M L 

[0 0 12] mzL<DWm&. **fc-feSrft(t|8^ri:-C 
30 £>5 0 ^«K6«rfttt <5#ft-Ctt. W*#fr3< «f It 

[0 0 13] B = ro^iSl±. **<D^-CfoS„ 
y^—> g y- Wi& l '<*A'<r>7*iS# 
/^m^fiK B#ff-<£>£H 4 0 9-^, BfiO-^X^SrWJU 
fcSB#l 4 1 0cO±tC^5:5g:i L. T+a^***J!,-3 

« ^»W*©«S^fcllUatf^* 1 5 2 1, 1 5 2 2(4, 1 

511^1512 kfamamK*mvxjm8Mmnyt 

5. 

[0 0 14] =r^tf^— >aV- c^s^coj; ^{C. fgt 
so *fLTi?l/^Tax.5. S^i?V>tIx.5wt §#:(4» 



S 

*fc*r©**fcfe«rfl-lj-fc!), ft&itfc 
9 -t-5 £ t SftAS&H&tfti-S - 1 £ B ft t 1" 

S. 

[0 0 16] 

fc****^* , tWBJKA'***'©— #©«fcE«Lfc 
«fc:E1IbfcRW£«#Si:, ItEKttSHBft 

[0 0 17] «8Wfc*5^-C» «3teRfcft3fJt*l«iI©a[ 
*«*J*#©ftfc*iRU **u£r*Jlfc5BTj£#|Sil©itt 

£tt, ^#fl©II*MBfej*#©#*:K#U -tiifctt 
gft 5Bf^ia©B«MH*ric»©3l6SraBfr*-S£aHSl« 
fttSSr^-fo fB&att#S©JUW?J*«i: LTH\ 35ft 
fcJB#r«#tt*^5*-©Ji fc»rtlcJa»r#»#tt 

fta***-*, 1 / 4 «* 

[0 0 18] 1fl5^F©fc!fc>©gWttf±* affcft 

»ctt. ^©ftKiftSdftS^^&Fffitt. EWffl 

flgftfc-ht WJft b\c «fc o -C^fig Lfc^fc/f^fRHXg ft 

[0019] *3Mi©i»Msi*ic*>o-ci±, msm.u% 

ii5©T?#*fcfcfcte*X/£**;»i?tBJ:*a. 

[0020] «ft**©»#±*9©flE*i±» m&mb 

Wfi-fcOElli, ©*ifcft#-*-5 0 Lfl>Lft;5Sf>> jiff 
^/•?^/K^S^t LTtt-tWJS*-* 0 . 7 mm <t 9 /h 
SV'fcoasfliV^ftai&^^K. -©0. 7mm©^ 

[0 0 2 1] ^©fc*. *K»Wte4sv^TI4» 

«U #*-t#9©»*«:*©-0*«. JWWSfctt, iff 



JtraRISrO. 3mmSl>±nVXWi&Sb9chm&!Sb<D 

^mumntiu^b'D^mb^i. ommt-nuf^t 

t ©EH itlO mm£Lh$E LTUiU «**SflF < ft 
5«©(HH^ft CX< -5©-efe4 9 #4 L< fc<^. 
[0 0 2 2] Sfc, *»MlC*JV^TttS«a!*3t«i* 

*Ofc*«)SWi: l/T\ Slfrftftt,©, 0tRfiB#S+<Dffl- 

io [0 0 2 3] *fc % *38W©«»SE«tCfcoTr±, tfflE 

[0024] rstirifciot, *3SWfcJ:6*3* 
SUM:. «****3t«*>b©*KJ:oT3t?>*5ii: 
#r#5©^MT?fc&^v^i^5»*!»fcS. W, 

#fiE L © J: 5 te%&ftM(Ol}& £ 9 S* U\, 
[0 0 2 5].**:3te«iRl*a!**R©«»!:, ?^~y 

[0 0 2 6] *fc, 43S9J©JKa£tBfi. MISKWSIS 

[0 0 2 7] i©ie>tC«j^Lfcfc«), *3B9J©tt££ 
ttlS, »a?ft*©i*3E*S:*fei-5 r b i^mbfi 9 , 

So f^> #^©fe«rKH5l-t-S^i: LTIi, *7-7>c/w 
30 ^7— ^*;65#PiixS. 

[0028] *^^©?Kf B ^eii. iwajs*^* 

AsbRftmUft&b ©fgj[cftficSL«£«;tfcr i: Sr^m 
i-f-S. 

[0029] r©i 5ft«fi£ir-r^u. *^es-rs 

[0 0 3 0] rW^-tCfet^Tfis #ffi*^©fc*©a 
fftLT, JtltSUE©— »©«HjElcKltb^fc»6JiX 

[oo3i] ttrisffs^wfc*©^*, «tt 

40 iC©*^gp*tr'fcSii:t:#j|lti1-S, ^«^;©*^lfP 
Witt, Afl*fcttB*W-©«H*©;t 5 
S^SrJt-fo 

[0032] r©J:5 tc^ftHi, ffi«ftifi^{c J: S 
«W4«*©±fc«*«**»36»tJ«J;a«o-C*.*.4Sai 

[00 3 3] *-fc, *»8l©}KAMDIIi. -»©SffiW 
ic^fa Srtt^ /w- 1 . «WE«*^* A'©-* 

©iB9lcEfiUfc«*«i:, IWaWfc^*A'tc»i,T«rE 

so t tirfasw^ffi*^ t ©ratciae ufcm^s:©^ 
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[0 0 3 4] *38Wfc*S«f^T, MftMb&ffifeJjfainm 
IMH3t)*»©**!»i|Jl U *hbttMti:Sffil£JJft<Oi& 

*#L4v*»-©Ji*2fcSfc£jBaMI L-CflWt.SitSii: 

[0035] 4fc, at^©«*JW£tt, Aftttfc 
It, B^©ifK:ft*$;K.3atitofcibf1^5<^*» 

-r. 

[0 0 3 6] M©iSI8ItJ>oTH:, SttSUft 
*fc«toT**Rl***L*H*5%i:, KlttMRII&tEfcjlfc 

«**©**»»£ J: 5RM)tXtilScSl#;£^S r 1 1 

*$a»e»-e*><5. o*5» ttttAft>£5*tttra*ffia&i% 
[003 7] 4 inettt*3;©£?Mvti- 1 mieew 

[00 3 8] i©i 9 fC-Tixtf, »cS^fc*5lt 
[00 39] K4tfi«**&*A/-C»ft''<*A'4: 
[0040] "©£? fcl^tf ¥^£QWS!©**S« 
[004 1] 2P4BR«>«^«SH:. IKiUtt«{«)lE$ 
#©*«nnfcttft*i*i$ LfcKA-*** x *mb«A'< 

*^©-^©«!ua3eufc<sft«i, huska^**^ 

UtRi-CTSefi Ufcr £ 4rW*i:+5. 
[0042] *RH©Wf|-H:, ttRftlziMflsl-* 

*©«KE«Lfc«3ll6Ki:, tt1M»'<*A'fc»L-Ct& 
*.» l!ftGKltl!{ifttt t fWBttA/<* 1 ©WfcttaWB 

[004 3] 



5 

[*W©3dfc©»ttl StT, #5BW©3Hfi»tB*Hafffc 

[0 0 4 4] (2Utm) 12 1 &HB91©ttAS1E©«f 
®OK»Sr*1-H-C*>a. *1HMl«:«W1-5. El 1 
*5I^T, 1 0 1 (4!ftflJIl!«3b(R, 1 0 2tttffil7^/U 
A, 1 0 3l±±{&iJ#7;*gt£. 1 0 4tt5W£8L 1 o 
5 ttHEAJg, 10 6 ttv'-zugf, 10 7 ttTW#7*& 
*g, 1 0 8Rffl 0 9 ttffB^W/cfeWgpW "Cfo 9 , 
10 8 «$Stt5£©3c^g|5*t£ L-c©n#tf-©£h 109ft 

l l OttftfcSl«, i i lttRJWSHfcteR* H2li* 

KJRiK-CfeS. 101tl02, 1 02^103, 11 

oiin, 111^112 zftzhm^cfflx-m 

f 1>T^5. £fcl 0 7 t 1 1 0 fcORJKlfi, »0. 7 
mm©£|$l 1 3*s#fe1-S. T«^7^»R©*^ 
0. 4mm. 3te»SL*e©J5^# 0 . lmmffcii^, 
«*JifcKl*S!fli*Ki:©E«dBifil. 2mmffc 
5. 1 0 9iifcAJI©El8tttl. Ommtfc!). 

1 0 8 £f0tAJg£©Effitf±O. 7mmtLtfc5. 
20 [0 0 4 5] -hT©S^«^l 0 4©rattS<SlbT« 

*fc«««:©**SW*rl 1 1 
fctett-fSEttfttoftCfcifr,- 110, 111, 11 

[0 0 4 6] ftfc#fll*KSf*fco^-CJWCflW1-5. » 

10 1 f*m£©iSi6lfil#J&#£®i|Z U 

[0047] /w» io2 ^jxtf # y 

40 SttA3KK©»fr(c»4r«$^« r t &&\\ 

[0 0 4 8] f^ASl 0 5ttl 8 0^5>2 7 O^iaD 
tbfcSTN*T?-y^ttAiaj*fci»6>J«S. 
'hSHWfcl49 0' tot;hfcTN**l&j0&1fe«:JBV^C 

[0049] «l«^;©S^gp$t 108 ii^H-©ff©as^ 
so [00 50] JtScSLtR 110 L LfcT"? 
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(6) 



1 0 0 5 1 1 %0ttt« 1 1 2 Ktt, life tf n-/u-^>— f, 

10 0 5 21 KttSiflgft* lilt LTf*, ^filrrte© 

tt, Mft©itt*HB3ierifc#-«:RWU **i4U#©«toft# 
ft*H-5«SBS:»t-5. w©J:5*jai3Hi#*fco 
t^Tte, BBR&n^ii^BREUH (S&ffi6i©#-S§- : w 

O9 5/1 7303, WO 95/17691, WO 9 5 
/1 7 6 9 2, WO 9 5/1 7 6 9 9, WO 9 5/2 7 
9 19, WO 9 6/1 9 3 4 7, WO 9 7/0 14 3 
9, WO 9 7/0 1 4 4 0, WO 9 7/01610, W 
097/01726, WO 9 7/0 1 7 7 4, WO 9 7 
/0 1 7 7 8, WO 9 7/0 1 7 8 0, WO 9 7/0 1 
7 8 1, WO 9 7/0 1788, WO 9 7/0178 
9, WO 9 7/0 7 6 5 3) fCreflective polarizer 

[0 0 5 3] R«S«3fc«o«iai:«ttfco^-C. El 2 

•ria-efco-c, -sis©^^® 201, 202 
icwiltj**. ~a«©^^n, -ohsibws*;* 

<*5i5*«^-5. ft#tt*©** 

LTPEN (2, • \s— h) 

£, 'J^WfttLTcoPEN (7 0-t7^W-h 
/3 0-ri'7?u-h-3fli^f;H -SrS-S^t 

3R2 0 3©x#*ieilca«fc3J|#Ufci:i5, x$&#ft 
<oa*T^SPENStC*3^Tl. 8 8, coPENlt 
*5V>X1. 6 4t%ofc ( £fcy$fc£fi©®#rlp5«:PE 
NiftcoPENiffclSffl. 6 4tfeofc, r© 

I*, PENitcoPENl^ fe2>-^0^#?:^fc 

©*#£«, PEN®(0*Kft (A*r*J:flB*©80 

i, coPENiO^Kft (®iFr^iJBIJ?©ffl) ©*# 
#©«£© 2 #©lfc«?U 5. ;r©«fc?ftP 

ENlicoPENiS:&*t+I£iJ:, W5l?ixfcf^Jf 



70 

£XiB&t2lkZZ.b#m&Z. fc*>4A/s £©*«=«: 
*<^StfW£H©*fc*t L«fct: fc #ttt*4^fc 
©; Rfcftfcfe©ftfc»LT©2MB3fclBa s ££5. 

Ltm&<n®.mm&<nmmw&mm*, ewc*©«# 

10 [0054] t»J:9lC LTf^M 

a*©RteaRW«+RltS©«jfti:Jt«LT, 3 0% 

BUtt*& 9 0 %m LfrK r ©5tt*Sfi7fct£ti: 
Sl*tt{c¥fT/£^©«{£ 1 0 0%2rSft-f-^/i^T-fc 
5„ t?-o©S*«, »*©Rtti[*#;Kj9*3**<* 
©✓>n^««*Jfc*H*©:iftte*ir**IJI UTfc 19 , 

20 [005 5] 4a3K«ta«**i: bXt*, EHJbSS-r**: J: 
5 &OJB9H±©li*tt£JI M©ttK:. 3 uxf y s> * ffl 
4rSi-6**#y^-«riRI«i-5ii:t)-C#5. -tut 
3fJ&©PJ*#J*0*El* U **i^*©*ftfi)W)*>Sii 

•r^tgSr^-f-So r^Sr4^©lfe*«i®^-a-^-ti: 
5i, 3f3t©iSIMS3t*»'«rRJWU tiiSW©«3t* 
^•5rSii1-5«lBg^»o 0 r©J:5ftfia*afift«©» 
SBtCovvCtt, ^§B¥8-2 7 1 8 3 7 MPS* £ 
ft"CV5. *fcr.©J:5*RW35<B7t«tt, Merck 
tt^^TransMax G8ii8,&) £^5&#:-C3S5g£ 

[005 6] %K2I4E 110. 111,* 
[0 0 5 7] ST, ^n©tt££B.#ft&©iR££t1t 

feJ-ottTWoflBt^wttB*. «*»«**©** 

BUT^3j6T*<$>5. ©£rU J: oX, ifciS'< 
*/W3E*©|J* B Jfcfc <r * i: t * 5 *rfc ft it 
fco SIT, SKISMtS. 

[00 5 8] 03 ttHlfeW 1 ©?RS36B.©^lSSSr8l 

3 0 2tt{S![tB^7^yUA, 3 0 3 H:Jbffi!l^7^S^, 3 
0 4I±T«^-7X«S. 3 0 5 f±mfcSit©*^gMt, *> 
9 ^XWfcWhffiJM bfcSB^, 3 0 6 ft 
SltM<a3t«, 3 0 7«3tKiR«, 3 0 8l4^il^« 
so ©ffoS,, 3 0 9l4il^^©fKfaT-$)5„ 
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[0 0 5 9] *1TM**o**SWt-^#feJia J «f^** 

±#«t9AttLfcfl-3te3 1 1, 3 1214,8* 

flS3feK4rSilUfc*«*3lfcRllXJK3 0 7T*a45l*H5fc«> 

[0060] Rlc»«a©3f*«iJ*f J^toH-wS^fc* L 

iitrftSr^S. ^3 2 1, 3 2 2J4, 9mtm%k<D 

[0 0 6 1] r:©±5fcL-c*3l?B«)iaaimro}K*3S 

[oo62] mmm 2 ) m 4 t&HSH aHftosg&isiit 

fiE£fft^-t-5o H4fc*5^T» 4 0 1 ttftttSHRftttt 
4 0 2 J4&:*BM7 ^ 4 0 3 I4±(fj;5f 7 4 

0 4 J4S9lfi;1&, .4 0 5 lif&SJB, 4 0 6 ttv'-^gB, 
4 0 7 I4T<M#7 4 0 8 RtM 0 9 lifl«* 

(DtcVXD&ttX'h V , 4 0 8 (*B$*5t<D&*gB£J\ 4 0 

4 i o'tt»H«HH#K. 4 i 

401H0 2, 40 2H03, 4 1 0 i 4 1 1 14, 
4 0 4©Wf±lt<«UTitlr^-C4>S*, r.*tf±H4:W* 

#£4 1 0Srj*A/T?R»fldfctt«-*-6e»»»co<eCfc 
*, 4 10, 4 1 UC»rixS:jrii-t-5^BB»tTfe 
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■Cl*fci85.Ra**<» #<>TBI«:!MifcU®l*U§<-t-5 
[0 0 6 3] 2 OffiASIlOfflfttt. %.MU%=f- 

[00 6 4] (HJ60IJ 3)05 fibW8W©tt©SHt3Rtt 
-efcSo SfflM«:K9H-5. @5lc*jv^, 5 0iii 

Ri&SfltifcK, 5 0 2 Iiftffli7 5 0 3 r±_h« 

5 0 4(4gfiS®, 5 0 5l4iK.ftg, 5 0 
6l±v—/WgP, 5 0 7ttTfl!l;tf7*£*g, 5 0 8M5 

o 9 ti=ffffi^ofc»©<fPtt~c*> 9, 5 08 j4^«5£co 

20 **NWi\ 5 0 9 »4 g m 5 ^X^fc^f^WJ bfcgP 
5 1 OteTttfegUg. 5 1 1 5 12 

tt*7--7W^^> 5 1 3 »±3te&Wlg-Cfc3o 5 0 1 t 
502, 50 24:50 3, 5 1 0 fc 5 1 1 , 511i5 
12, 512i513tt, -tih^etuEVMcli-eK* 

^s, *fc±T©aw«i5 o 4©wr±jc<itu-c»if^ 

l>5. 47t««S;roa*aWtSr5 1 1 ££fcA/-T?S*|-»- 
fetSi-SffittSPtco^Cfc*. 5 10, 5 11, 5 1 

so 1 2, 51 3fcttin*jta-i-5^**w«"c*>5. **jh 

f — - jtf— /k K7-<^— I C, HKibmSS^rog*^ 

[0 0 6 5] jjctcS-^SSffcov-cJiifctt^-fS. * 
7-7 ^/u^ 5 1 2tt, Efe^v-TV-feSrBiiCl-f 3#fe« 

W«5 1 314, S£®Sltt£-efco-C, -fJ^f-y* • 7 

[0 0 6 6] «±CD«k5J-«^Ufcr tlCioT, MM 

|c<tofc„ 06%ffl^T- : ErOlga5:1S!^.|c|jiK-r5c 
. [00 6 7] HI 6 ICiol^T 6 0 1 te®lR£HIS7fc&, 6 0 
2(4fit*aHV-<^A, 6 0 3tl±ffll^7^S«, 6 04 
(4Tffil]^7^£«, 6 0 5 tt*E^tf>fc«><Bff&#-T?*> 

^-CEPISIJ LfcSS^, 6 0 6 MtKMSfljbtf. 6 0 7 14* 
so 608 ttftKtJtS, 6 0 9 tt#3ftet# 
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[0068] ^-rmw.^<r>m7hu^wmm^m^ 

%x.5o ±*J:UAltLfc^jt6 11, 6 1 2(4, ®& 

-ffcfB^? -f^A 6 0 2 £&S^*/MCj;oT«l*(C 
JHPI*ii5*, /HWa«#K6 0 6 KAW-f 5*Ktt, 
ISflfWIHItf fcRS. iS. Lttft^*/P©#aJR«fc*a 

<4. Rltaflll*tR*3K8Ufcft©5t>*>r>'ft*«*^- 
7^y^ 6 0 7T®l|Z$tl, «5#6^JfeR|*te6 0 8 

10 0 6 9] *lJ^WKWSKS«W^»Wfr©aP»K:aU 

iitr3t*#^.6c ^#6 2 1. 6 2 2(1, 9&&km&<D 

[0 0 7 0] 4fc*7-7-f^©Mfx.5:tCJ: 

[00 7 1] H7fit*38W©J»**l iff 

*^2 £M^4 A£^96eftOJBHlc{K5JKA& 

B 7 JCfc^T, 7 0 1 ttSiUXSfilTfcE, 7 0 2 (4&*1M 
7 ^/WA, 7 0 3 ttiflfltf 7 0 4 ttSWS 

i, 705 ttM&JB* 7 0 6 tiis-Jl-n. 7 0 7 HTffiS 
7 0 8&V7 0 9f±1Tffi^©.fc«>WSS*J- 

7 0 8 7 09(1119^ 

X*»tl»Tff«Ufc»», 7 1 0tt#»a«, 7 1 
1 (*KJ4Sfi%«, 7 12 Ht*a£»4JI*. 7 13 (4ftjH» 

701i70 2, 70 2£70 3, 7 10i7 
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11, 711i:712lt *JtWilVMalHt?«*UT 
*fc««a;©Si*«WfSr7 1 1 Sr»A/-CR#flUi: 
{MH-SWMHCofcCfcfc, 7 10, 7 11, 7 1 

2,7 1 3 Cteft^MttTfcS. 

[0072] fcfc##j£5*fco^-C«K:R9i1-S. K 
)RS}«3feE7 0 1 , &fgS:7-f /UA 7 0 2, 7 0 

5 , ftft&K 708, R^mmim. 709 to^-ci*, 

[00 7 3] 7 1 2 fc LTI4, 0cfe<O¥3S!8 

ft, ^«ft©^«ttH©3tefc»U-C10%«±8 0% 
£IT. J: 0 0* K f± 5 0 %£U: 7 0 %«T©3i® 

AD2 0 2 (ffi&,%) t^04x%r?%ftt5KX^5> a Z. 
©7-f/UAtt^iSK-fe-e, 5 9%©3ip&£=fr-t-5 <1 
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[00 74] ftif§C7 1 3 fc U(4, LED 
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1 3<0#j£t4, ^r(0— fifiJ-efoS. ^(Dteict, mz.ii* 

[00 7 5] m^mMM* <OWi§>mi<D$tiFffimi£r>^ 

xmmi-^o H 8 ^^:*^v^•c 8 0 1 {*®iR®«?fctg, 8 0 

2 ^ /UA, 8 0 3 tt±.Wtf5x&fc. 8 0 4 
»iT(l!l^7^S«, 8 0 5 |±M**SI«B*«, 8 0 614* 
®, 8 0 7 |±&9ftMfi«>KA v 8 0 8f±aR««O* 

4o Lfcgi55)-«€B& UfciS, 8 0 4 i 8 0 5 cofflK&m 

i-s. . 

[0 0 7 6] 4-f*aS8 0 6!WB3teLO*fc^«£\ IP 
*>R*tl»*«)»**%A.S. ±^«t«)A*tUfc^3t8 
11, 8 1 214. WWMU%WL8 0 1 tCfcoTiMUBft 

J:oT«*K:asH**v5^. 8 0 5 K AW 

so Sra® LfcJt€rEM U L*:)fe«raai- 
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[0 0 7 7] &KftI>8 0 6W*3tUTV^5»&» flP*> 

tuS^fe, 0Ote8 11, 8 1 2 »4*S&-?# S. ?ti!S8 0 
6 ^Hfcjt 8 13. 8 1 4 II, S#*§HiI*lg 8 

[0078] i©J:5 ©fl£A£1ttt, mfiM 

[0 0 7 9] (HJfeffiS) B9tt4369l4MI!l©SHtfflK: 

5, 0 9fc*5V^» 9 0 1 n%Ll&mU%M. 9 0 2tttt 
tB^-f/u^ 9 0 3f±±fl!j;ff7*8«, 9 04|iSBJ 
9 0 5 ttffifiS, 9 0 6 fiv'-zHfB, 9 0 7I4T 
fl!l#7*Kl£, 9 0 8ttB*Q^»X*l*«:WeHJ*IU 
9 0 9 ttftScSUg, 9 1 0 ttEttSMM&K, 9 
1 1 \±%WVMXhZ>. 9 0 1 £ 9 0 2 , 902i90 
3, 909 t910 v 910t911li, ^fl-fj-uE^ 
LT 1^5. *fc±TOaW«19 0 4©IBH4 
m<Ml-Xffi^XhZ>i>K i*H±HSrW#Ffc-*-Sfc«>-C 

[oo8o] mum 5 ©ttj&tK©4*9ttt. *»&©*? 
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[0 0 8 3] m&±Xt&i&%<D='^¥*—. V • 
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0T?fc5 o 1 10 1 ©MSt--r VZflsWfr 110 
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Tib" 9, ±g]5©^-i's'7 c -SrJf-r-if-J:9, *fV9i\>& 
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[00 8 6] 

fc» **jW*^TAit.fc 9 » ; e©^*«cfe5:#^fc9 7£i 
9 i"5 r. i «r«(K-f •& i 

iia i ] #sm<o9&m i K*j»t5«»*it©«iaw)» 
[02] ttmnwAmwxft^itm^wtm.<omi& 

[0 3] ^«n©IHtM 1 fc*Jt*3«ftifi«©SE*»a 
[04] *%9l©9»kW2{cisit5ttAS11©«l3fi©S 
[05] *^^©3li6^J 3 K*i it 5 «f B ^«©^it©S 

[06] &&m<Dmmm3\ctevzm&<&w<»m^wM 
[07] 4^sn©mk«i4icj3it5«ASK©«s©9i 
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